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Material z A Xo [g/cm?] Xo [cm] E. [MeV]
Hydrogen 1 1.01 61.3 731000 350
Helium 2 4.00 94 530 000 250
Lithium 3 6.94 83 156 180
Carbon 6 12.01 43 18.8 90
Nitrogen 7 14.91 38 30500 85
Oxygen 8 16.00 34 24000 75
Aluminium 13 26.98 24 8.9 40
Silicon 14 28.09 22 9.4 39
Iron 26 55.85 139 - 1.76 20.7
Copper 29 63.55 12.9 1.43 18.8
Silver 47 109.9 9.3 0.89 11.9
Tungsten 74 183.9 6.8 0.35 8.0
Lead 82 207.2 6.4 0.56 7.40
Air 7.3 14.4 37 30000 84
SiO4 11.2 21.7 . 27 12 a7
Water 7.5 14.2 36 36 83
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Fig. 1.14d. Energy dependence of the mass attenuation coefficient 4 and mass

absorption coefficient u, for photons in lead [63, 73, 74, 75].
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27. Passage of particles through matter 19
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Figure 27.14: Photon total cross sections as a function of energy in carbon and
lead, showing the contributions of different processes:

op.e. = Atomic photoelectric effect (electron ejection, photon absorption)
ORayleigh = Rayleigh (coherent) scattering—atom neither jonized nor excited
OCompton = Incoherent scattering (Compton scattering off an electron)
knuec = Pair production, nuclear field '
ke = Pair production, electron field

0g.d.r. = Photonuclear interactions, most notably the Giant Dipole Reso-
-nance [46]. In these interactions, the target nucleus is broken up.
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2.5 Time of flight 39
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12 40. Plots of cross sections and related quantities
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Figure 40.11: Total and elastic cross sections for pp and Pp collisions as a function of laboratory beam momentum and total center-of-mass

energy. Corresponding computer-readable data files may be found at http://pdg.1bl.gov/current/xsect/. (Courtesy of the COMPAS group,
HEP, Protvino, August 2005)
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